affect can be predicted from one's personality (e.g., Diener, 1984; Larsen & Ketelaar, 1991; McCrae & Costa, 1991) . In the present study, we use the Japanese translation of NEO Five Factor Inventory (NEO FFI; Costa & McCrae, 1992) to measure personality.
Much work has linked Extraversion (E) and Neuroticism (N) to Watson and Tellegen's (1985) Positive Affect and Negative Affect, respectively. The robustness of the findings led Tellegen (1985; Watson & Clark, 1984) to suggest that E and N should be relabeled as "Positive Emotionality" and "Negative Emotionality."
Fewer studies have been conducted to examine the predictive utility of Agreeableness, Conscientiousness, and Openness to Experience on affect (Costa & McCrae, 1984; McCrae & Costa, 1991; Watson & Clark, 1992) .
Positive relations were reported between Openness to Experience and positive affective states. Both Agreeableness and Conscientiousness were found to correlate positively with positive affective states and negatively with negative affective states.
The circumplex model of Figure 1 provides a simple but powerful way to summarize relations between the affect variables and any outside variable, such as a personality variable. The principle is that any outside variable that correlates reliably with one affect variable will correlate with the remaining affect variables and the pattern of correlations will form a sine wave. That is, the magnitude of the correlations will rise and fall in a sine pattern. Thus it is the appearance of the sine wave, rather than the statistical significance of individual correlations, that speaks directly to the integrity and utility of the circumplex model of affect.
Overview of the Present Study
Data from 450 Japanese respondents were used to examine three issues: (a) The psychometric properties of the translated affect scales; (b) The structure among those scales, specifically the circumplex ordering; and (c) The relation of momentary affect to personality.
METHOD Participants
Participants were 450 undergraduates (228 men, 222 women) from Doshisha University. Their mean age was 19.69 (S.D. = 1.15). Participation was voluntary. Test administration took place during class time.
Procedure
Participants first completed an affect questionnaire under the title "Remembered Moments Questionnaire" and then a personality questionnaire under the title "NEO FFI". All questionnaires were in Japanese.
Affect Questionnaire
Translation. All instructions and scales were translated into Japanese by two bilinguals. A backtranslation procedure was adopted. First, one bilingual translated the English version of the affect questionnaire (Yik, Russell, & Feldman Barrett, 1999) into Japanese. Second, another bilingual, who was blind to the English original, translated the Japanese version back into English. Translations were revised until satisfactory before we used them in the data collection. Instructions. The front page of the battery provided general instructions under the title "Remembered Moments Questionnaire." There were six versions of the questionnaire, each with a different anchoring time.
The six anchoring times were "before breakfast," "after breakfast," "before lunch," "after lunch," "before dinner,"
1 The backtranslation procedure is not without problem. The selection of equivalents is a matter of judgment.
Different translators and different researchers routinely produce slightly different translations. In our case, we made our judgment call. We used data analysis as a means of rejecting items that failed to behave properly.
Momentary Affect in Japanese 5 and "after dinner." Participants were randomly assigned to one of the six instructions. For instance, the instructions for one version were as follows: " … we need to ask you to remember a particular moment. Please think back to yesterday. Specifically, recall the time just before breakfast. (If you didn't have breakfast yesterday, simply recall that approximate time of day.) "It is important that you remember a specific moment accurately. So, please search your memory and try to recall where you were, what you were doing at that time, who you were with, and what you were thinking. "Now select a particular moment that is especially clear in your memory. (If you really have no recollection of the time just before breakfast, please search your memory for the closest time that you do recall accurately.)"
In the other five versions, italicized words were replaced. The instructions then emphasized that all subsequent questionnaires were to be answered with respect to that selected moment of the day before.
Formats. Participants then received a battery of four questionnaires, each in a different format, in the following order: (a) Semantic differential scales, abbreviated SEM; (b) Adjective format, abbreviated ADJ, which was an adjective list accompanied by a five-point Likert scale ranging from 1 "not at all" to 5 "extremely"; (c) "Agree-Disagree" format, abbreviated AGREE, which was a list of statements with which participants were asked to indicate their degree of agreement, ranging from 1 "strongly disagree" to 5 "strongly agree", and (d) "Describes Me" format, abbreviated DESCRIBE, which was a list of statements, for each of which participants were asked to indicate how well it described their feelings, ranging from 1 "not at all" to 4 "very well".
The SEM format consisted of bipolar measures of Pleasure and Arousal translated directly from Mehrabian and Russell (1974) . The remaining three questionnaires were unipolar in format and each questionnaire included translated items from (a) Feldman Barrett and Russell's (1998) Thayer's (1996) Energy, Tiredness, Tension, and Calmness; and (d) Watson, Clark, and Tellegen's (1988) Positive Affect and Negative Affect. Therefore, scores on these various scales could be derived from our sample. The Japanese version of all affect measures is available from the first author upon request.
Personality Measure
Our measure of personality was a 60-item Japanese translation of NEO Five Factor Inventory (NEO FFI; Costa & McCrae, 1992) developed by Shimonaka, Nakazato, Gondo, & Takayama (1999) . NEO FFI is part of their Japanese translation of the 240-item NEO Personality Inventory Revised (NEO PI-R; Costa & McCrae, 1992) and is intended to offer an abbreviated measure for NEO PI-R. Responses are made on a 5-point rating scale ranging from "Strongly Disagree" through "Neutral" to "Strongly Agree." Each of the five NEO FFI scales consisted of 12 items.
Cronbach's alphas for the five personality scales ranged from .63 to .85, indicating that they are internally consistent. The five scales showed the expected small but reliable correlations with each other.
These psychometric properties resemble those found in the administration of NEO FFI in a similar Japanese sample (Shimonaka, Nakazato, Gondo, & Takayama, 1999) and with the original English version (Costa & McCrae, 1995) .
RESULTS & DISCUSSION
The results are presented in four sections. First, we examine psychometric properties of a priori scales.
Second, we revise the scales to more closely approximate the desired structure, and report psychometric properties of the revised scales. Third, we examine the integrated structure among the affect constructs originating from different structural models. Fourth, we examine the relation between affect (based on the revised scales) and personality.
Individual Measurement Models
In this section, we examine the ability of the various a priori affect scales to assess the original four structures from which the scales were developed. To examine how well each of the four structural models fit the Japanese data, we used a confirmatory factor analysis, with each latent construct indicated by three scales with different response formats. For all factor models, we estimated: (a) factor loading between each manifest variable and its intended latent construct, (b) error term associated with each manifest variable, (c) correlation between error terms with the same response format, and (d) correlations between latent constructs. Table 1 about here Table 1 gives indices of fit for all the models. Models hypothesized by Feldman Barrett and Russell (1998) , Thayer (1996) , and Larsen and Diener (1992) all fit the data well, significantly better than did a comparison model in which the correlations among latent constructs were fixed to .00. In contrast, the hypothesized model for Watson and Tellegen (1985) fit the data poorly. Yik et al. (1999) - Table 2 about here
To sum up, the structures proposed by each of the original authors based on English data was supported in the present Japanese data, with some difficulties encountered for Watson and Tellegen's (1985) variables. Individual constructs were adequately measured by the three scales with different response formats.
Constructs were related to each other approximately as predicted. Since Feldman Barrett and Russell's (1998) model forms the core of the proposed integrated space, the model estimates are given in Table 2 . Parameter estimates for other structural models are available from the first author upon request.
Revising the Affect Scales
Because the scales defining the 14 affect constructs are borrowed directly from English by translation, it is possible that these a priori scales were not adequate indicators of the intended underlying latent constructs and might lack adequate internal consistency. Such psychometric problems could obscure the structural appearance of the models tested and may worsen the fit indices and thus the measurement models. In order to define the latent constructs and thus the structural models tested by culturally appropriate scales, efforts are therefore directed to revising the scales on the basis of measurement models and reliability analyses.
1) Revising the CMQ Scales
Pleasant, Unpleasant, Activated, and Deactivated -these four affect constructs are the cornerstones of the two-dimensional space proposed in the present study. It is thus of paramount importance to ensure that the pattern of correlations among these four aligns with that expected. In order to ensure the proper placements of the four constructs within the two-dimensional space, the Pleasant and Unpleasant scales must be relatively independent of the Activation dimension (neither activated nor deactivated) and that Activated and Deactivated scales must be relatively independent of the Pleasantness dimension (neither pleasant nor unpleasant). We thus revised these 12 scales (3 scales x 4 constructs) with two interrelated purposes in mind: (a) the negative correlations between the hypothesized bipolar opposites (Pleasant versus Unpleasant, Activated versus Deactivated) should be maximized, and (b) the correlations between non-bipolar pairs (such as Pleasant versus Activated) should be minimized.
Any revision procedure can be accused of capitalizing on chance. We therefore took steps to minimize this possibility: (a) No items were allowed to switch from one scale to another and (b) items could only be dropped (but not added) in the revision procedure. With these criteria in mind, we found that revisions were needed. Of 12 scales (4 constructs x 3 response formats), 10 were revised.
As shown in Table 1 , the revised CMQ scales fit the hypothesized model better than had the a priori scales. Further, the revised CMQ model fit the data significantly better than did a comparison model with correlations among latent constructs fixed to .00: ∆χ 2 (6, N=450) = 536.33, p < .001, and RMSEA changed from .10 to .19. Parameter estimates are given in parentheses in Table 2 and the revised scales were used in subsequent analyses.
2) Revising Other Affect Scales
To maintain the similarity between the Japanese and English versions of the scales developed by other authors, we used a more conservative procedure in the present revision. Reliability estimates for scales defining Thayer's (1996) , Larsen and Diener's (1992) , and Watson and Tellegen's (1985) constructs were examined. The purpose was to make sure that the scales were internally consistent (with a minimum alpha of .60) and that they were reasonable indicator of the intended constructs (with a minimum factor loading of .70).
All but one of Thayer's scale passed the reliability criterion; one item was dropped from that scale which was used in subsequent analyses. All scales passed the .70 loading criterion.
The Full Two-Dimensional Affective Space
A correlation matrix including all the affect scales examined here showed substantial correlations across different structural models. Our hypothesis was that all structures are mappable onto one common integrated space. In the following, we adopted two ways to test this convergence across structures.
1) Structural Equation Models
One way to demonstrate the convergence of constructs of different origins was to use Pleasant versus Unpleasant and Activated versus Deactivated axes as exogenous variables to predict all other affect constructs.
By treating all other constructs as endogenous variables, we could test the hypothesis that the two axes explain most of the reliable variance in other affect constructs.
First, we specified a confirmatory factor model (what we call Model 1) with two latent constructs, corresponding to the bipolar axes of Pleasant versus Unpleasant and Activated versus Deactivated affect.
Each latent construct was indicated by the bipolar versions of its three scales with different response formats.
The semantic differential scale of Pleasure was specified to load on the Pleasant versus Unpleasant construct; the semantic differential scale of Arousal was to load on the Activated versus Deactivated construct. The latent correlation between the two axes was fixed to .00. Model 1 fit the data moderately well: χ 2 (16, N=450) = 111.86, RMSEA = .12, AGFI = .86, CFI = .97. Model estimates were used in subsequent analyses.
In the following structural equation models, parameter estimates on the exogenous side were adopted from Model 1 in the preceding paragraph. In each analysis, we estimated (a) loading between a manifest variable and the endogenous construct, (b) regression weights of the endogenous construct on the exogenous constructs, (c) percentage of variance explained by the exogenous constructs for each endogenous construct.
We conducted a separate analysis for each of the six bipolar constructs (2 from Thayer, 2 from Larsen and Diener, and 2 from Watson and Tellegen) . Results are summarized in Table 3 . Table 3 about here
All affect constructs were substantially explained by the two axes. The mean variance explained was 92% for the pleasant activated affects and 91% for the unpleasant activated affects. The pattern of relations between the exogenous variables and the endogenous variables was approximately as expected in Figure 1 .
Consistent with results obtained in English, the four structures can be comfortably integrated into a twodimensional space.
2) CIRCUM
Another way to demonstrate the convergence of the constructs across different models was to portray the full representation of all constructs simultaneously within a two-dimensional space. To do so, we used CIRCUM, a structural equation modeling program developed by Browne (1992) 
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The results are shown in Figure 2 . what we see in Figure 1 .
3) Summary
We set out to test the hypothesis of convergence of affect constructs across different structural models by structural equation models and the CIRCUM analyses. Results from both analyses showed that a twodimensional space defined by Pleasant versus Unpleasant and Activated versus Deactivated axes was able to integrate affect constructs originating from different authors. Further, variables fell at various angles within the space. The results are consistent with a circumplex, which predicts variables to fall at any place along a circle.
Relating Affect to Personality
In this section, we examine the connections between affect and personality. First, we examine the ability of personality in predicting momentary affect in a series of structural equation models. Second, we place each personality dimension into the integrated affective space.
1) Predictive Utility of Personality
To investigate the ability of personality to predict affect, we treated personality as exogenous and affect 
-----------------------------------
Insert Table 4 about here
The question was, for each bipolar affect variable, which combination of personality dimensions was the best predictor. In Table 4 , we compared two: the E-and-N Model (E and N) versus the Five Factor Model (FFM; N, E, O, A, and C). The E-and-N model fit the data well. The mean RMSEA was .03. The variance explained ranged from 2.7% to 6.7%, with a mean of 5.0%. The FFM fit the data even better. The mean RMSEA was .02. The variance explained ranged from 4.1% to 8.0%, with a mean of 6.5%. Because the Eand-N model was nested with the FFM, we report the chi-square difference between the two. In all eight cases, the chi-square change statistic favored the FFM. Only one case showed a significant difference indicating a reliable improvement in model fit by adding O, A, and C to E and N. Consistent with findings in English, the five personality factors yielded higher predictive ability than did the E and N alone.
2) Structural Convergence of Affect and Personality
The circumplex provides a powerful prediction about the pattern of correlations between the set of affect variables and any outside variable. The correlations between any particular personality dimension and all 14 affect constructs should fit a sine function. A sine wave can then be used to evaluate the integrity of the two-dimensional space and to locate the personality dimensions within that space. We therefore fit a sine function to each set of correlation relating a personality dimension with all 14 affect constructs.
We first computed a score for each of the 14 unipolar affect construct by summing the z-scores of its three constituent scales. Second, we computed correlations between each FFM dimension and the affect constructs. In Figure 3 , the affect dimensions are represented on the abscissa by their angles within the circumplex derived from the CIRCUM analyses described in the preceding section. A sine function fit the data well for all personality dimensions.
Browne's (1992) CIRCUM procedure provides a maximum likelihood estimate of where within the twodimensional affective space each personality dimension falls. For each personality dimension, three figures are
given. The angle estimates the location within the circumplex for the personality variable. The zeta estimates the correlation between the personality dimension and the affect vector at the angle specified. The VAF examines the model fit. Results are shown in Table 5 . Comparable values from an English sample are also
shown. Personality and momentary affect were linked in different ways between Japanese and English. The angles obtained were not identical between the two samples.
-----------------------------------
Insert Table 5 about here Meyer and Shack (1989) suggested that researchers could use personality dimensions to locate the fundamental dimensions of affect. Their prediction was that personality, or at least E and N, would fall at 45°
and 135° in the space of Figure 2 . Their prediction was borne out neither in Japanese nor in English.
Deviations from these predictions were large, and the horizontal axis is at least as close. From our perspective, it is the entire structure rather than on specific dimensions within it that is fundamental.
CONCLUSION
The present findings lend support to the viability of the structural model in Figures 1 and 2 as an integration of various dimensional models for momentary affect in both English and Japanese. To compare the Japanese results (Figure 2 ) with those in English (Figure 1 ), one can simply superimpose the two figures on top of each other. It becomes immediately obvious how similar the empirical placements of the affect variables are.
Indeed, the rank order of the 14 variables is almost identical in English and Japanese (rank order correlation = .98). Further, the locations of the variables agree very well with the original authors' conceptualizations: For instance, Thayer (1996) defined his Energy scale as pleasant activation and it indeed fell in the pleasant activated quadrant in Figure 2 .
The present study adopted the "imposed-etic" approach (Berry, 1969) in which translations of scales originating from English were administered to a sample of Japanese respondents. This approach emphasizes similarities across cultures and can be blind to indigenous constructs or processes. Given the richness of the emotion lexicon of Japanese, the possibility remains that additional affect dimensions would emerge with more Momentary Affect in Japanese 11 indigenous items. Results obtained in the present study represent a first step towards studying affect and its external correlates in the Japanese culture. Here affect was studied at a broad general level high in the affect hierarchy, and further studies are much needed to examine more specific affective dimensions at a lower level in a hierarchy. We suspect that cultural differences will be obvious the lower one goes in that hierarchy.
In addition to studying the structure of affect and its relation to personality, there are a huge number of questions about affect. One of our goals in the present study was therefore to provide ready-to-use, psychometrically sound affect measures for use in Japanese. We end here by noting that these scales provide a brief and efficient means of capturing affect found for Japanese-speaking respondents. Completing all 44 scales takes about 25 minutes. In basic research on structural relations between affect and other psychological variables in which measurement errors must be minimized, we recommended all 44 scales. In many research problems, it would be more practical to use one of the three response formats. If even more brevity is required, the four scales for Pleasant, Unpleasant, Activated, and Deactivated affect suffice to predict scores on the remaining dimensions. So, these scales can be used for a great variety of purposes with minimal cost. Note. N = 450. All regression coefficients are significant at .001 level, which is equivalent to an overall alpha level of less than .01 (by Bonferroni procedure, 12 regression weights x .001 = .012).
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a Feldman Barrett & Russell (1998) . b Thayer (1996) . c Larsen & Diener (1992) . d Watson & Tellegen (1985) . (Yik, 1998) . Figures in parentheses are the standard errors. N = Neuroticism, E = Extraversion, O = Openness to Experience, A = Agreeableness, C = Conscientiousness. Significance level was set at .001 in order to achieve an overall alpha of less than .05 (by Bonferroni procedure, 40 regression weights x .001 = .04).
a Feldman Barrett & Russell (1998) . b Thayer (1996) . c Larsen & Diener (1992) . d Watson & Tellegen (1985) .
Momentary Affect in Japanese 20 Note. Angle refers to the estimated angular position of the personality dimension within the two-dimensional affective space. Zeta refers to the estimated communality index for the personality dimension and indicates the correlation between the personality dimension and the common score. Model fit for placing a personality dimension within the circumplex was assessed by the Variance Accounted for (VAF).
a Russell, Yik, and Steiger (2002) . placed in an integrated two-dimensional space via CIRCUM (Browne, 1992) .
Results are obtained from a study of 535 English-speaking Canadians. Adopted from Russell, Yik, and Steiger (2002) . 
